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ABSTRACT
We check on the short term if self-employment in Romania influ-
ences unemployment and vice versa. Age, education and gender
characteristics treat both variables, and self-employment considers
both cases with and without employees. The objective is to look
at the job creation and unemployment reduction in quarterly vari-
ation during the 1999Q1–2017Q3 period. On autoregressive mod-
els, we apply the Toda and Yamamoto (1995) procedure, detailed
by Giles (2011), to assess for Granger Causality. We found for
unemployment rates a push effect in the self-employment rate
for adults and youth with low education level to self-employment
without employees’ rate for adults and self-employment with
employees’ rate for old adults. We establish a ‘Schumpeter’ effect
for the adult with a low level of education self-employment to
unemployment, for adults’ males with tertiary education and self-
employed, and older adults self-employed without employees to
unemployment. We conclude that unemployment work as an
inclusion mechanism for some vulnerable groups but inefficient
for others. Self-employment with employees is less diversified,
indicating a high-risk aversion and low start-up effect. In general,
the labour market presents a unidirectional flexibility effect.
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1. Introduction
Both unemployment and entrepreneurship phenomena are subjects for public policies
which involve significant budgets. Active Labour Market Policies (A.L.M.P.s) point to
accelerate positive transitions towards employment. Entrepreneurship programs
(E.S.I. funds) spend in new competitive economic sectors’ creation, with the purpose
to create new jobs. The desirable scenario is that unemployment pushes the entrepre-
neurship increase, and the increase of the entrepreneurship causes unemployment
decrease. ILO (2019) points to the presence of ‘the phenomenon of labour market
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segmentation’ at the world scale. These separate submarkets or segments, distin-
guished by different characteristics and behavioural rules, shape various models
(Jakstiene, 2010).
Self-employment/entrepreneurship has an ambiguous relationship with unemploy-
ment (Audretsch, Carree, & Thurik, 2001; Babaginda & Semasinghe, 2013). This rela-
tionship which is at the crossroads for many policies (Pinelli, 2015), is relevant for
growth and job creation and unemployment reduction (Bokhari, Alothmany, &
Magbool, 2012), presents interest for active measures like direct job creation and
start-up incentives (E.U. Commission). This topic, which stirs debates caused by the
concept of self-employed persons with or without employees, is blurred. There are
many approaches: entrepreneurship (Babangida & Semasinghe, 2013; Bokhari et al.,
2012), new firms start-ups, small business ownership, and innovators.
We build our empirical approach on the theories of necessity entrepreneurship
(known in the literature also as a refugee effect) and wealth effect of entrepreneurship
(also known as Schumpeter/entrepreneurial effect) in the abundant literature by, e.g.,
Cueto, Mayor, and Suarez (2015), Dvoulety and Lukes (2016) or Dvoulety (2017).
Our original contribution is the macro-econometric empirical analysis of the rela-
tionship between entrepreneurship and unemployment with the background of the
labour market segmentation theory. Self-employment is defined by its typologies: self-
employment with and without employees. The policy interest requests transparency
for target groups defined by age, education and gender, and not only relevant labour
market policies. The ‘age’ is relevant for the presence of the labour market, reflecting
the labour resource and working age. Also, the youths represent the new entrants,
adults the active ones, and older adults the exits groups. The education level (low,
medium and high) reflects the skills and human quality profile. Gender (total, males
and women) characteristics offer insights regarding working life balance, gender ster-
eotypes, equality, and access to management. This study is not available for Romania.
The main research question is to check if self-employment in Romania influences
unemployment and vice versa. The secondary research question is what is the best
target group defined by age, education and gender, and its aggregation level to con-
firm the desirable scenario? The relationship exists between two hypotheses
(unemployment-push and Schumpeter effect). The ‘refugee’ or ‘unemployment-push’
hypothesis (U.P.H.): a higher level of unemployment will have a positive lagged effect
on start-up activities in a given spatial area. The ‘Schumpeter/entrepreneurial’ hypoth-
esis (S.E.H.): a higher level of start-up activities will have a negative lagged effect on
unemployment in a given spatial area.
2. State of the art
Literature is precious and shows ambiguous results. Both U.P.H. and S.H.E. theories
are validated by Cole et al. Applied Spatial Durbin Model (S.D.M.). Audretsch et al.
(2001) analysed changes in unemployment and in the number of business owner.
Audretsch, Carree, van Stel, and Thurik (2005) and Thurik et al. (2007) investigated
the dynamic interrelationship between self-employment and unemployment rates.
Faria, Cuestas, and Mourelle (2008) performed Granger causality tests and STAR-
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EXT estimation for nine O.E.C.D. countries during 1972–2007 (using COMPENDIA
database), and revealed a bidirectional and nonlinear relation between business cre-
ation and changes in unemployment. UPH theory was validated by Lash, Gundolf,
and Kraus (2007) for France, which provides strong support for unemployment as a
key factor for entrepreneurship. Halicioglu and Yolac (2015) revealed more compre-
hensive insights into the understanding of the refugee effect by applying the
‘technique of Pesaran et al. (2001) approach to co-integration which presents non-
spurious estimates’. Garba, Djafar, and Mansot (2013) examined in Nigeria the influ-
ence of poverty, unemployment, and G.D.P. on entrepreneurship. S.H.E. theory is
validated by Bokhari et al. (2012) who analysed 31 selected countries during
2008–2010 with data from Global Entrepreneurship Monitor (G.E.M.). Dilankiev
(2014) found for Georgia the one-way relationship between entrepreneurship rate and
unemployment rate. Verheul, van Stel, Thurik, and Urbano (2006) examined the
interrelations between self-employment and unemployment rates for Spain in the
period 1972–2004 compared with the general pattern shaped by the 23
O.E.C.D. countries.
At the same time none of the UPH or SHE are validated by Szewczyk, Widera,
and Parvi (2013, p. 159), who examined the relationship between entrepreneurship
and unemployment in Opolskie Voivodship. Babangida et al. (2013) exposed that
‘countries with high rate of entrepreneurial activity have a low rate of unemploy-
ment’. Baptista and Thurik (2007) focused on the case of Portugal. Ghavidel et al.
(2011, p. 189) said the result of simultaneous equations as a panel of ‘data applied
separately for developing and developed countries show Schumpeter effect is estab-
lished as definite, but refugee effect is not clear’. Chen (2014) estimated the V.A.R.
model for entrepreneurship relations with economic growth and employment in
Taiwan, using quarterly macro data from 1987 to 2012 and indicating that ‘economic
growth might improve the aggregate employment situation in the short run (after
one-quarter) but worsen after a longer period (two quarters later)’. Acs, Audretsch,
Braunerhjelm, and Carlsson (2012) provided empirical evidence to endogenous
growth models, in that entrepreneurship is one mechanism facilitating the spillover of
knowledge to research & development and human capital, thereby promoting eco-
nomic growth.
A comprehensive image of the state of the arts is displayed in Table 1 by authors,
variables, validated hypothesis, method, and main results.
3. Methodology
The research explores the medium-term association between self-employment person
rates, with and without employees, and (I.L.O.) unemployment person rates from first
quarter 1999 to third quarter 2017, with each time series counting 75 terms. We
work with unit groups detailed by age, education level and gender, summing 84 vari-
ables and their respective time series. The ‘smallest type of unit group’ is with three
digits for each characteristic, i.e., SE0RABH: the self-employment rate for the males
without employees, persons between the ages 25- and 49-years-old, with a high level of
education (See Appendix 1 for codification). The data source is the Eurostat Labour
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Force Survey (L.F.S.). According to E.U.-L.F.S. Methodology, ‘Self-employed persons
are the ones who work in their own business, farm or professional practice’ to earn
profit. L.F.S. defines ‘Unemployed persons as persons aged between 15–74 who were
without work during the reference week, were currently available for work, and were
either actively seeking work in the past four weeks or had already found a job to start
within the next three months, according to the Commission Regulation (EC) No
1897/2000.’
Absolute macroeconomic indicators are as follows:
A – total active population [lfsq_agaed], methodological breaks in 2002Q1, 2003Q1,
2005Q1 and 2010Q1
SE – total self-employed population [lfsq_esgaed], time break in series in 2003Q1,
2005Q1, 2010Q1 and 2014Q1
SE1 – total self-employed with employees’ population [lfsq_esgaed]
SE0 – total self-employed without employees’ population [lfsq_esgaed]
UR – unemployment rate [lfsq_urgaed], time break in series in 2002Q1, 2003Q2,
2005Q1 and 2010Q1, 33 variables.
Self-employment rates result from the author’s calculus, considering the following:
SER – self-employed
SERage ¼ SEage=Aage  100jQ (1)
SE1R – self-employment with employees’ rate, 11 variables
SE1Rage ¼ SE1age=Aage  100jQ (2)
SE0R - self-employment without employees’ rate, 19 variables
SE0Rage ¼ SE0age=Aage  100jQ (3)
Where: a – age class; g – gender; e – education level; Q – Quarter
Descriptive statistics have been made for the 84-time. In total, SER (M¼ 19.8%,
SD ¼ 1.484), SE1R (M¼ 1.2%, SD ¼ 0.2) SE0R (M¼ 18.5%, SD ¼ 1.491) and UR
(M¼ 6.9%, Sd ¼ 0.931)
Time series graphs were analysed the 84-time series.
Time series correlations were generated and analysed with respect to the follow-
ing tables: SE0R [19 variable] and UR [33 variable], SE1R [11 variable] and UR [33
variable] and SER [23 variable], and UR [33 variable].
3.1. Procedure
Structural Analysis with V.A.R. Model is based on concept of causality, keeping in
mind the idea that a cause cannot come after the effect.
ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 2469
The approach from the estimation of V.A.R. models to Granger-Causality tests
involves the Toda and Yamamoto (1995) model, following the Giles (2011) proced-
ure. We follow the steps, using data at the levels:
3.2. Unit root test
Check the time-series stationarity of the 84 V.A.R. equations results and apply
A.D.F.: Augmented Dickey-Fuller Unit Root Test (‘EViews Help: Unit Root Testing’,
n.d.):
yt ¼ qyt1 þ x0tdþ et (4)
Where: xt are optional exogenous repressors which may consist of constant, or a con-
stant and trend
q, d are parameters to be estimated,
If, jqj1 is a nonstationary series; If, jqj<1 is a (trend-)stationary series.
et are assumed to be white noise.
3.3. The maximum order of integration (m)
If there are two time-series and one is found to be I(1), and the other is I(2), then
m¼ 2. If one is I(0) and the other is I(1), then m¼ 1, and so on (Giles, 2011).
3.4. Optimal lag selection (p)
Selection is based on significant usual information criteria’s at 5% level (L.R.: sequen-
tial modified L.R. test statistic; F.P.E.: Final prediction error; A.I.C.: Akaike informa-
tion criterion; and/or S.C.: Schwarz information criterion).
3.5. Checking the VAR specification
Check there is no serial correlation in the residuals: V.A.R. Residual Serial
Correlation L.M. Tests (52 V.A.R. equations). Null Hypothesis: no serial correlation
at lag order h – Prob. The majority prob values are larger than 5% and there is no
serial correlation at lag order 5 ‘more than half of p values >0.05, then no autocorrel-
ation’ (Toda & Yamamoto, 1995), errors are independent (Pineiro-Chousa, Vizcaıno-
Gonzalez, & Lopez-Carbarcos, 2016). We apply the L.M. test/EVIEWS 7¼V.A.R.
Residual Serial Correlation L.M. Tests under the ‘Null Hypothesis: no serial correl-
ation at lag order h.’
Checking the Stability (52 V.A.R. equations) Reports, and the inverse roots of the
characteristic A.R. polynomial, see L€utkepohl (1991). The estimated V.A.R. is stable
(stationary) if all roots have modulus less than one and lie inside the unit circle. If
the V.A.R. is not stable, certain results (such as impulse response standard errors) are
not valid. There will be roots, which is the number of endogenous variables and is
considered the largest lag. If you estimated a V.E.C. with cointegrating relations, roots
should be equal to unity’ (L€utkepohl, 2005; Toda & Yamamoto, 1995).
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3.6. Cointegration of the time-series
Checking is made using Johansen’s methodology. If there is a linear stationary
combination between random non-stationary variables, then the combined varia-
bles are cointegrated (there is a common non-stationary dynamic). We select the
unrestricted V.A.R. equations (Jula, 2011) and apply Johansen Cointegration test,
in ‘V.A.R. model in the levels of the data, including an intercept in each equation’
(Giles, 2011), assuming that the variables are a short time associated only.
The EViews 7 software uses the Johansen Cointegration Test created in 1991 and
performed on an VAR of order p (Quantitative Micro Software (Firm),), 2010):
yt ¼ A1yt1 þ . . .þ Apytp þ Bxt þ et (5)
Where: yt is a vector of non-stationary
I(1) variables is a vector of deterministic variables
et is a vector of innovations
Dyt ¼ Pyt1 þ
Xp1
i¼1









In this test, we ‘estimate P matrix from unrestricted V.A.R. and test whether we
can reject the restrictions implied by the reduced rank of P’ (Quantitative Micro
Software (Firm), 2010, p. 686).
3.7. Toda and Yamamoto Wald causality technique – Finalise V.A.R. models
This analysis allows us to investigate causation and direction of causality with an
improved Wald approach (Toda & Yamamoto, 1995). This approach could be used
regardless of the cointegration (Ahmed, Veinhardt, Streimikiene, & Fayyaz, 2017).
We add in m additional lags of each of the variables into each of the equations [fol-
lowing Giles (2011)] and Granger non-causality test results (52 V.A.R. equations),
with the objective to fix the asymptotic. We test for Granger non-causality testing the
hypothesis, in that the coefficients of (only) the first p lagged values of U.R. are zero
in the S.E.R. equations type, using a standard Wald test. Then, we apply the standard
Wald test for the coefficients of the lagged values of S.E.R. in the U.R. equa-
tions type.
Test for the absence of Granger causality by estimating the following V.A.R.
model:
Yt ¼ a0 þ a1Yt1 þ . . . :þ apYtp þ b1Xt1 þ . . . :þ bpXtp þ ut (8)
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Xt ¼ c0 þ c1Xt1 þ . . . :þ cpXtp þ d1Yt1 þ . . . :þ dpYtp þ vt (9)
Then, testing H0: b1 ¼ b2 ¼ … . ¼ bp ¼ 0, against HA: ’Not H0’, is a test that X
does not Granger-cause Y.
Similarly, testing H0: d1 ¼ d2 ¼ … . ¼ dp ¼ 0, against HA: ’Not H0’, is a test that
Y does not Granger-cause X (source Giles, 2011).
The effects over time are estimated by the impulse response functions using
Cholesky decomposition. Response to Cholesky One S.D. Innovations serve to evalu-
ate the effects induced by various impacts on system variables (impulse response
function). ‘Each variable is affected by its own innovations’, as well as by innovations
in the other variables (Jula, 2011).
4. The Romania case – Entrepreneurship profile
We exploit the quarterly data from Labour for Survey for self-employment rates and
unemployment rates (International labour Office methodology) during period
1999Q1–2017Q3 (75 observations). All the individual rates, self-employment, self-
employment with employees, self-employment without employees and unemploy-
ment, are measured by target groups characteristics disaggregated at the lowest level
(with age and education and gender) as well as by different aggregation level. We test
with 84 variables corresponding to all potential target groups, detailed by 10 charac-
teristics (five for age, three for education, and two for gender and counting). These
time series data are conducted by 52 V.A.R. equations. We apply for each model the
Toda and Yamamoto (1995) procedure, as detailed by Giles (2011). The main result
is the 16 equations which validate the Granger Causality test and confirm the causal
mechanisms (see Appendix 2).
Almost 57% of the target groups are analysed over 36 equations (covering 70% of
the total equations) and confirm the ambiguous findings. The Romanian entrepre-
neurship duration of less than three years indicates a low level of success. The evi-
dence for the studied periods indicates that promoting everyone to entrepreneurship
(especially due to high rates of agriculture in Romania) may not make sense.
This conclusion is in line with the high rates of agriculture in Romania, which
may not make sense. This conclusion is also in line with the early article by Shane
(2009) or the recent paper by Acs, Åstebro, Audretsch, and Robinson (2016).
Romania is a developing country still with high employment in the agriculture sec-
tor. Our self-employment data are macro and do not exclude the self-employed per-
son in agriculture. ‘The share of population self-employed in agriculture in total
population self-employed’ [lfsa_esgan2] is 69% for Romania in 2016, lower by 6.3pp,
compared to the level from 2008. This share is still very high compared with EU28 of
15.1% in 2016, lower by 3.8pp, compared to the 2008 level, but with a convergent
decreasing trend. This gap is far too large and implies a limit in comparability on
this criterion of entrepreneurship measurement!
Romania’s entrepreneurship profile covers sector NACE Rev. 2 (B-N excluding
K64.2), as follows:
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‘Birth rate of enterprises’ [tin00142] is 10.16% in 2014, increasing with 0.68pp,
compared to the level from 2009 (the last minimum), and decreases sharply with
4.39pp compared to 2013;
‘Survival rate of new enterprises after two years’ [tin00142] was 64.1% in 2014,
decreasing sharply from the last maximum of 122.58% in 2012, with a level very close
to the minimum of the period 2008–2014 of 60.6% in 2010;
‘Death rate’ [tin00142] of enterprises is 9.35% in 2014, decreasing sharply with
11.34pp, compared to the maximum level of the period of 20.69 in 2009, and close to
the level before the crises of 10.37% in 2008;
‘Number of births of enterprises in t’ [tin0170] was 70.7 thousand new enterprises
in 2014, decreasing with 29.6 thousand new enterprises, compared to last maximum
2013, and increasing with 31.5 thousand new enterprises, compared to 2009.
Increasing the number of new enterprises during 2008–2014 expresses a growing ten-
dency of the quantity of entrepreneurship.
‘Number of deaths of enterprises in t’ [tin0170] was 65 thousand enterprises in
2014, below with 38 thousand compared to the maximum of the crises in 2009, but
over with 12 thousand enterprises compared to 2008 level before the crises;
‘Number of enterprises newly born in t-2 having survived to t’ [tin0170] was
approximately 51 thousand enterprises, over to the minimum level from 2010 and
below with 4.7 thousand enterprises than the maximum level of the period
from 2009;
‘Business churn’ [tin0170] decreased at the period minimum of 19.5% in 2014,
lower with 10.7pp than the best level registered in 2009;
‘Employment share of enterprise births after one year’ [tin00142] was 3.74% in
2014, lower by 0.61pp, compared to the level from 2013 (last maximum), but increas-
ing with 1.11pp, compared with the last minimum from 2009;
‘Number of persons employed in the population of enterprises newly born in t-2
having survived to t’ [tin0170] was 181.6 thousand employees in 2014, increasing
with 2,000 employees, compared to 2012 (last maximum), and decreasing with 33.8
thousand employees, compared to the maximum of the period 2008–2014. The num-
ber of persons employed in enterprises that survived two years present a linear ten-
dency of decreasing. In other words, new enterprises cannot create employment
growth (after two years). This tendency indicates a low quality of entrepreneurship.
The entrepreneurship in Romania during 2008–2014 presents some worrying fea-
tures regarding its medium-term survival success, pointing to 2013 as a crisis year.
Paradoxically it is increasing its quantity, but is decreasing its hope of survival after
two years, with business churn decreasing at its historical minimum. Also, it is a vis-
ible fact that entrepreneurship does not generate employment growth.
5. Result and discussion
The 84 variables selected for the self-employment and unemployment by the com-
bined characteristics resulted in 52 V.A.R. equations. The methodological steps pre-
sent the following results: The time-series stationarity diagnostic was made for each
for each 84-time series. Maximum order of integration (m), optimal Lag Length (p),
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and the validated tests for the selection of Lag length criteria were calculated for 52
unrestricted V.A.R. equations (matched variable pairs by characteristics age, gender
and education). V.A.R. specification was checked for no serial correlation in the
residuals, and V.A.R. Residual Serial Correlation L.M. Tests for 52 V.A.R. equations.
The checked Stability and Cointegration test results were carried out for the 52
V.A.R. equations. The finalised V.A.R. models, were fulfilled through add in ‘m’ add-
itional lags of each of the variables and into each of the equations and Granger non-
causality test results for the 52 V.A.R. equations. The graphical representation of the
12 V.A.R. models that confirm U.P.H. effect and for the four V.A.R. models that con-
firm S.E.H. are in Appendix 3 and Appendix 4, respectively. Selection of these 16
V.A.R. specification models, for which C.G. relation is validated, are detailed in
Appendix 2.
5.1. The U.P.H. valid in six V.A.R. models (Appendix 2) by the following groups
 The persons between the ages of 15 and 72 years:
 Model 12 [SER; UR] confirms G.C. with a weak relationship (p ¼ 0.1): the
unemployment rate increase causes a decrease of self-employment rate after five
lags (15 months). The model presents 4/13 significant coefficients and eight
coefficients > 0;
 Model 1 [SE0R; UR] confirms G.C. with a strong relationship (p ¼ 0.05) as the
unemployment rate increase causes a decrease of self-employment without employ-
ees’ rate after five lags (15 months). The model presents 5/15 significant coefficients
and eleven coefficients > 0;
 The youth (the ages of 15 and 24 years) with a low level (ISCED 0–2, best equiva-
lent to lower secondary education) of education group the model 3 [SERYL;
URYL], which confirms G.C. with a strong relationship (p ¼ 0.05), and the
unemployment rate increase causes a decrease of self-employment rate after six lags
(18 months);
 The adult (the ages of 25 and 49 years) group
 Model 2 [SERA; URA] (model 2) confirms G.C. with a strong relationship
(p ¼ 0.05), and the unemployment rate increase causes a decrease of self-
employment rate after five lags (15 months);
 Model 5 [SE0RA; URA] confirms G.C. with a strong relationship (p ¼ 0.05),
and the unemployment rate increases causes a decrease of self-employment
without employees’ rate after nine lags (27 months);
 The older adults (the ages of 50 and 64 years) group model 4 [SE1RO; URO] con-
firms G.C. with a strong relationship (p ¼ 0.05), and the unemployment rate
increase causes a decrease of self-employment with employees’ rate after three lags
(12 months);
Models 6–11 have a robust G.C., one side, and unemployment push effect, but time
series are not cointegrated. Then, we ‘have no cross-check on your causality results’
(Giles, 2011). In these models, are the following groups: the self-employed without
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employees with a medium level of education [SE0RM; URM], working-age (the ages
of 15 and 64 years) self-employed without employees with a medium level of educa-
tion [SE0RWM; URWM], adult self-employed with a medium level of education
[SERAM; URAM], self-employed with a medium level of education [SERM; URM],
self-employed with a medium level of education [SERWM; URWM], and males self-
employed with a medium level of education [SERBM; URBM].
5.2. The S.E.H. valid in four V.A.R. models (Appendix 5.1, 5.2) by the groups
 The adult groups:
 Adults with a low level of education subgroup, the model 15 [URAL; SERAL],
confirms G.C. with a strong relationship (p ¼ 0.05), and the self-employed rate
increase cause a decrease of unemployment rate after three lags (nine months).
The model presents 3/9 significant coefficients and seven coefficients > 0;
 Adults male’s subgroup: the model 16 [URAB; SE0RAB] confirms G.C. with a
weak relationship (p ¼ 0.1), and the self-employed without employee’s rate
increases cause a decrease of unemployment rate after five lags (15 months).
The model presents 3/13 significant coefficients and six coefficients > 0;
 Adults males with a tertiary level of education subgroup:
 Model 14 [URABH; SE0RABH] confirms G.C. with a strong relationship
(p¼ 0.05), and the self-employed without employee’s rate increase causes a
decrease of unemployment rate after three lags (nine months). The model
presents 5/9 significant coefficients and five coefficients > 0;
Old adult group, the model 13 [URO; SE0RO], confirms G.C. with a strong relation-
ship (p¼ 0.05), and the self-employed without employee’s rate increase cause a
decrease of unemployment rate after seven lags (21months); thereafter an increasing
tendency is noticed. The model presents 5/17 significant coefficients and nine coeffi-
cients > 0.
We have reasonable evidence for eight V.A.R. models’ one-way G.C. relationship
(Figure 1). U.P.H. is valid for increasing in unemployment among the active popula-
tion with effect in increasing duration of self-employment without employees for five
lags. The same effect is applicable for self-employment of adults. In the case of youth
with a low level of education, entrepreneurship success is longer with one lag. The
greatest success of U.P.H. is assured in the case of adult groups in self-employment
without employees for nine lags. It is remarkable that, only for old adults, the
unemployment increase generates an increase of the self-employment among employ-
ees for three lags, which is the shortest span of all. This result indicates the active
measures’ eligibility by age group mainly.
S.E.H. is valid for increasing the self-employment of adults with a low level of
education and an effect on decreasing unemployment after three lags. The self-
employment without employees of male adults with a high level of education generate
unemployment decrease after three lags and after seven lags for old adults. This result
indicates that self-employed male adults with tertiary education without employees
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have sooner effect on decreasing unemployment with four lags than old adults.
Successful self-employment depends next on age, knowledge from education,
or experience.
The short-run coefficients are partially statistically significant and mostly positive,
revealing that short-term relationship between Unemployment rates and the
Self–employment rate is ambiguous.
5.3. Discussion
Romania’s case indicates the U.P.H. validation predominantly for the relationship
self-employment rate and the unemployment rate, especially for youth group with a
low level of education and adults. These results are in line with Lash et al. (2007)
results for France. Halicioglua and Yolac (2015) compared cases of Luxembourg,
Greece and Portugal. Garba et al. (2013) akin to the Nigeria case, and Verheul et al.
(2006) for the Spain case. The U.P.H. is valid in the case of the relationship self-
employment without employees’ rate and the unemployment rate but not vice versa,
in the case of the group of persons between the ages 15 and 72 years and adults.
Indicate a possible link with A.L.M.P.s specific (new job creation, independent
employment support, and so on). The highest chances of success are for adults, as
individuals are able to develop new entrepreneurial behaviour in the sense of
Kuckertz and Wagner (2010). The U.P.H. valid in the case of the relationship self-
Figure 1. Dashboard of G.C. relationship valid between Self-employment and Unemployment in
Romania during 1999Q1–2017Q3 period by different groups (segmented by age, education,
and gender).
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employment with employees’ rate and the unemployment rate, but not vice versa, in
the case of the group of old adults, who present a small duration (only three lags)
and lack of circularity. The creation of the new jobs is far too diminished and with a
short span of life.
The S.E.H. is valid in cases of adults (with a low level of education and males with a
high level of education) and old adults’ groups exclusively on self-employment without
employees. These results are in line with Dilankiev (2014) and Ghavidel, Farjadi,
Mohammadpour, and Cole (2011).
These results indicate that Romania is on the route towards developed country but
suffer on account of the lack of entrepreneurship medium- and long-term success,
while lacking robust increase in self-employment with employees caused by
unemployment. Innovation missing is one fundamental cause but also the lack of
social and environment orientation of entrepreneurs.
The general economic environment, issued from the demography of enterprises
indicators analysis, points that the entrepreneurship in Romania during 2008–2014
presents some worry. Paradoxically increasing its quantity but decreasing its hope of
survival after two years, business churn is decreasing at its historical minimum. Also,
in this short period, after the last crises are visible, the fact that entrepreneurship
does not generate employment growth indicates low propensity to contribute to
unemployment decrease.
Agriculture in Romania’s entrepreneurship profile is still relevant. The high E.U.
28 shares of self-employment in agriculture of 70% in total self-employment indicate
a high probability the presence of Subsistence entrepreneurship (Baptista & Thurik,
2007), which was signaled in Portugal, Italy and Greece also.
The quality of Romanian entrepreneurship is in line with the Portugal model. Its
large quantity is not according to condition, especially the innovation level in
Romanian enterprises is the lowest in the E.U. This fact could explain the low levels
of S.M.E.s survival rates, especially following the crises.
Romania, as a former communist country, has low-risk acceptance level, a fact
reflected by low levels for persons looking for independent employment. The share of
unemployed persons available to the independent job in total unemployment
increased from 7% in 2014 to 13.3% in 2015.
In the context of the high rates of unemployment for youth in Romania (three
times higher than the national rate), the youth unemployed persons aged between 15
and 24 years, which presents a new tendency of entrepreneurship acceptance as inde-
pendent employment perspective but less intense compared with the adult
unemployed persons. The share of young unemployed people available for self-
employment in total unemployed aged between 15 and 24 years was 5.9% in 2014;
this share almost doubled in 2015, reaching 9.4% (P̂ırciog & Lincaru, 2017).
5.4. Limitations of the study
The model depends on time and presents only a short run causality as a result of the
Toda-Yamamoto procedure application. This approach presents macroeconomic
information invalidated by experts.
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A coherent entrepreneurship definition is absent (Iversen, Jørgensen, & Malchow-
Møller, 2008) which induces measurement errors of self-employment rates and lack
of comparability.
Unemployment definition and measurement: We do not analyse the administrative
unemployment, which forms a barrier in using the A.L.M.P. data: The presence of
high deficits in unemployment measurement in 2014 (P̂ırciog & Lincaru, 2017); the
V.A.R. equation coefficients are not significantly caused by the multiple methodo-
logical breaks in series; the cultural model with its propensity to risk availability to
assume in a market economy.
6. Conclusions and further developments
In Romania during 1999Q1–2017Q3, the relation between entrepreneurship/self-
employment and unemployment is complex and still ambiguous. We find both rela-
tions are one way only and differentiated by groups.
The U.P.H. valid for A.L.M.P. mainly target the following groups: youth with a low
level of education and for old adults. Unemployment causes self-employment in the
case of active population and for adults for less than 18months. Unemployment
causes self-employment without employees for the active population for 15months,
and for adults for 27months, employment is still specific to agriculture.
Unemployment causes self-employment with employees only for old adults and for
nine months – the shortest span.
The S.E.H. is valid for A.L.M.P. target groups and not only the following: adults
with a low level of education, male adults with a high level of education, and old
adults. Self-employment without employees cause unemployment (decrease) after
nine months for the first group. Self-employment without employees cause
unemployment decrease for the second group after ninemonths, and for the last
group after 21months. It proves that male adults with a high level of education are
the best entrepreneurs.
On the contrary, women present an increasing tendency of low labour market per-
formance, which is confirmed by the lack of causality.
Age is stronger versus gender, and the level of education is stronger than
the experience.
Public policies for job creation are not effective in promoting success entrepre-
neurship in Romania.
6.1. Policy implications of our findings for Romania
Entrepreneurship unemployment relationship presents high relevance of this topic for
A.L.M.P.’s and other public policies monitoring. The 1999Q1–2017Q3 results indicate
a self-employment profile more than building entrepreneurs system, in the sense of
Klein Woolthuis (2010). However, the job creation process is not only reactive in
terms of quantity but innovative in terms of quality. Innovation is the long-term
ingredient for success. Albort-Morant, Henseler, Leal-Millan, and Leal-Millan (2017)
considered eco-innovation as an instrument to assure sustainable competitive
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advantages. Braunerhjelm, Acs, Audretsch, and Carlsson (2010) and Audretsch,
Braunerhjelm, and Carlsson (2012) considered entrepreneurship as ‘an important tool
to enhance knowledge diffusion and promote economic growth’. Innovation adoption
requests specific skills in flexible allocation. Human capital skills for innovation could
be created through education and experience or attracted through occupational or
geographical mobility. Labour market segmentation by groups (age, gender, and loca-
tion) hinders this allocation. Grau Grau and Ramırez Lopez (2017) find relationship
entrepreneurship with unemployment significant to the immigration inflows poten-
tial, fundamentally in the periods of economic crisis and recovery. The Granger test
for developed OECD countries ‘confirms that causality goes in the direction from
entrepreneurs to growth’. S, ipos, -Gug and Badulescu (2013) find that entrepreneurship
is not a Granger cause for GDP growth in Romania. Also, there is no evidence
regarding entrepreneurship and knowledge diffusion in Romanian analysis.
Public policies to encourage individuals to become entrepreneurs request improve-
ment in terms of motivation and effectiveness from policies that address other market
failures (health assurances, S.T.E.M. education, and labour market reform) (Acs et al.,
2016). Successful entrepreneurship needs to attract talents that have the interest to
innovate, assuring business growth and fair taxpayers’ money investment.
6.2. Further research developments
This analysis could offer further improvement from the following perspectives: self-
employment by the N.A.C.E. sectors (with and without agriculture); the quality of
sustainable entrepreneurship (Belz & Binder, 2017; Dean, 2015); of labour market
policies reforms (registered unemployment); of regional and local analysis; group typ-
ology, i.e., migrants.
A better view of the relation between self-employment and unemployment could
substantially contribute to the proper public policies to drive to the expected results.
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Appendix 1. Codification mechanism – example
Notations:
Ex. SE0RAFM – Women Self-Employment without employee’s Rate at adult age











ER SER SE1R SE0R UR
Source/notation lfsq_ergaed lfsq_esgaed lfsq_esgaed lfsq_esgaed lfsq_urgaed
Y ERY SERY SE1RY SE0RY URY
A ERA SERA SE1RA SE0RA URA
O ERO SERO SE1RO SE0RO URO
W ERW SERW SE1RW SE0RW URW
T ER SER SE1R SE0R UR
B ERB SERB SE1RB SE0RB URB
F ERF SERF SE1RF SE0RF URF
L ERL SERL SE1RL SE0RL URL
M ERM SERM SE1RM SE0RM URM
H ERH SERH SE1RH SE0RH URH
Source Eurostat
Employment Rate ER lfsq_ergaed
Self-Employment Rate SER lfsq_esgaed
Self-Employment with employee’s Rate SE1R lfsq_esgaed
Self-Employment without employee’s Rate SE0R lfsq_esgaed
Unemployment Rate UR lfsq_urgaed
Y 15–24 Youth Age group (years)
W 15–64 Working age
T 15þ/15–72 Total active age
A 25–49 Adult age
O 50–64 Older persons
B Barbaīi / males Gender
F Females
L Low level of education Level detained of education
M Medium level of education
H High level of education
1st group 2nd group 3rd group 4th group
Labour market dimension Age Gender Level of education
SE0R A F M
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Appendix 3. The graphical representation of the 12 V.A.R. models that
confirm U.P.H. effect
The graphical representation of the variables used in the 12 V.A.R. models in which
unemployment (U.R.) cause Granger Causality to self-employment (S.E.R.)
Appendix 4. The graphical representation of the four V.A.R. models that
confirm S.H.E.
The graphical representation of the variables used in the 12 V.A.R. models in which self-
employment (S.E.R.) cause Granger Causality to unemployment (U.R.) (based on Appendix 2)
S.E.R. cause C.G. to U.R.
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Appendix 5
Appendix 5.1. Coefficients and their probabilities for the V.A.R. equation which
have validated the Ganger Causality (part 1)
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Appendix 5.2
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